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MEFROLOGTA. SUPPORT FOR THE SAMDS SATELLITE SYSTEM a ir 





| ” “SCOUT AFB. TLL. : 
| presented by Dr. Fletcher, 15 November 1960 
oF 1. 2 ; 7 | 
oe. : ‘For the post several months Air Weather Service, has devoted | 
: . a considerable effort to the analyais of meteorological problems assoc- = 
see | lated with the development and operation of a SAMOS System. The reasons | 


vate obvious. From the standpoint of national security ite velue could 
‘ hardly be over-estimated. 





>. = Since the major objective of the system is the collection of intell- 
igence information, primarily by photograhpic merns, the importance of. 
| rae atmospheric effects is quite cléer: the moat obvious effect is the degree 


to which intervening clouds degrade the usefulmens of the photographa. 
The purpose of this briefing is: (1) to define the meteorological 
requirements as we now see them, (2) to describe the current Air Weather 
Service capability to support these requirements, (3) to discuss the 
i problem areas, and (4) to discuss these progrems in brief or Propose to 
improve this capability and ‘solve the technical problems. 
2. Met ical-S rt ts for SAMOS, 
In examining the meteorological requirements associated with SAMOS , 
We realize that there may be certain engineering or operetional constrain 
ts which would "over-ride" the meteorological considerations, particular! 
during the early phases of the program. We feel, however, that only 
through proper consideration of the meteorologicel factors can logical 
"trade-offs" be madd to achieve bslance between cost and perfermance. : 
In developing a support program the Air Weather Service finds itself ! 
“SEGRE . | 
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faced with relatively long lead-times in much the same manner as do the : 1 
hardware developers. Consequently, it is necessary that our plans ond & is 
programs provide for growth potential within the SAMOS System, increased se 
‘reliability, increased operational effectiveness, and changing customer ce 
requirements. It is not expected thet all aspects of the Program whieh we a 
shell outline will be applicable in their entirety during the initial 4 
stages of development and operation. Based upon this concept, we nave 24 
chosen to divide the support requirements into four phases. a 


a.R&D AND LONG-Renge Plans. 


ver=- In this phase we #re concerned with those meteorological effects 
which may influence ‘design considerstions end trade-offs, concepts of | s & 
employment, number of leunches. required, capability of deta-processing & x 7 
handling facilities, etc, Consideration of all of these areas requires x : 
information concerning the amount , distribution and frequency of cloud i 
cover ,snow cover, and other phenomena affecting visual acuity over the i 
geographical areas of interest. For example, this type of information may 
effect decisions concerning the relation between the size of the payload : 
package and the satellite life. It is apparent then that we shall needra "e 
detailed climatological cloud analysia over the Soviet Union, China, and 
other areas of interest. Next we feel that consideration:.should be given 
to our ability to predict cloud conditions on a reel-time basis if we sre _ 
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to achieve » proper balance between design and performance. Finally we 
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feel we cen provide you consultant service to ensure that the meterologice!. a. 
det» and other information are properly interpreted-for unfortunately they - 

are of such a nature that only qualified meterolegist cen properly trenslet. © 

them. They cannot be trested in the seme farhion as a Table of logerithms. 
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Again it is realized that the degree of selectivity which can be 
rle 
P cguaveiaed in chossing launch periods and conditions is not controlled by 4 
the meteorological factors alone. However, we feel that if the conditions, ; 








based upon other factors whith you stipulate, are not too restrictive we 5 
cen significantly improve the amount of "useful: take: by selecting an orbit ts 
period wherein cloud cover and distribution are expected to be a mininum é 
relative to satellite position. This can be done most effectively by inte- : 
grating cloud climatology and long-renge forcasts (defined as 72-hour | : 
. forecast with an outlook for 5 drys). In considering the recoverable eas ; 
age these conditions must then be weighed ageinst expected meterological : 
conditions in the recovery 
meterological conditions 
and, under extreme conditions, 


Lastly, we must concern ourselves with the 






ch site which may effect range ssfety 
mn the success of the leunch itself. 


lide2 c. Photographic Control. 





rlay | | : | — | 
3 #$Neglecting the reliability factor, which of course will improve with 


time, the smount of "Useful Take" can be improved most significantly by 
basing the control decisions upon the non-existence when the amount of 





cloud cover is less then certein criticel values. This requires that we 
process the meteorologicel data received from the geographical pres of 
interest and otueere prediction charts for the required orbital time 
periods. These data would then be used in arriving at decisions as to 
whether we should or should not t photograph. | 

d. ‘Recovery. - 

The last phase of the meteorological-support program is concerned with | 

rane: of the E-6 satellite package. This simply involves enalysis and 
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| querters located at Scott AFB, 
- ganizations assigned to the Military Air 


‘logical Detachment serving the Satellite Test Wing at Sunnyvele. 


working on computer Programs and other technical. probleus for SAMOS, and » 


gig, LTR Pope tees 
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prediction of these meterological conditions in the recovery area 
could adversely affect our capability to Tetrieve 
3. Air Weather Service pa 
I should like now to discuss briefly 


to support the SAMOS project. 


a. Organtgation. aan 7 : 


which 
the payload package, 






Air Weather Service, General N, Peterson, has its head- 


We are one of Feveral service or- 


Transport Service, The Air Weather 
Service is charged with the responsibility of providing meterorological 


service to the Air Force and on technical macters we work direct 
ly with the Air Stare and Army Headquarters, as well as with ARDC 


commanded by Brig. 
Illinois, 


and Arny, 


quarters is concerned with the overe11 technical competency of the support 
progarm. The Climatic Center at Washinton D.C, as 
ical-data repository at Asheville, ¥ N.C. are directly under the Deputy Chie 
of Staff Operations , Headquarters Air Weather Service. The 4th Weather Gp, | 
located at Andrews AFB, provices meterological Support to ARDC. The Staff 

Meterorological Division at AFRMD is under this group, 


well as the meteorolog- 


as'is the Meteoro- 
The 

is responsible for the launch support. Under the 
ot Offutt AFB we have @ Technical Services: Diviso, 


detachment at Sunnyvale 






‘whiock is. -Tesponsible for  planniig forecasts for 


tae o. 










launch and recovery as well as forcests for the Soviet Union, China, and 
other areas of interest. We have a Weather Forecast Center under the lat 
Weather Wing at Kunia which provides support for recovery. The 55th Weether} 
Reconnaissance Squadron, under the 9th Weather Group, located et McClellan 
AFB, provides reconnaissance ‘support in the recovery ares, We have recently} 
_ organized »s special meterological reconnaissence flight end instrument 
laboratory within the SSth Squadton to handle specific test and support 
Problems. The 55th Squadron is equipped with WB-50's,one B-47, and one. 
BS7, 00 _ 
 B. SAMOS allite Task Tean. a oe 

In view of the overe]1 importance of the SAMOS progren, and, in our 
opinion, the necessity of developing an adequate meteorological-support . 
Program at the enrliest possible dete, the Commander® Air Weather Service, Bs 
directed the formation of a Satellite Task Tean, The Task Team was organis ¢ | 
ed under Dr, Robert Fletcher, Director Scientific Services, Headquarters 
Air Weather Service, and is composed of representatives from the Deputy : 





Division (4th Weather Group) AFBMD; Meteorological Detachment (4th Weather 
Group) serving the Satellite Test Wing; the Climatic Center; and the Globe 
Weather Central, 3rd Weather Wing. It may interest you to note that ‘we _ 
have eight Doctorate-level meteorologists engaged in this progran, either 
on the team or providing support to it. The functions of the Satellite Team: 

(2) To define the meteosologica! requirement for support to the 

(2) To assess the current Air Weather Service capability ‘to provide : 
the necessary support. a a} a a oe 
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(3) To conduct climatic analyses and technical studies necessary | 
to ensure proper consideration of the meteorological factor and to improve a 
Air Weather Service support capability. | 
(4) To develop the overall neteorological- support program for SAMOS, 
Cc. llect 


Pete (1) Data Flow. 


Now let us look at our data-collection program, iisieiniaical. | 
observations (ineluding surface and upper-air) are taken on a routine basis 
throughout most of the countries of the world, Through a network of land- 
line and radio communications these deta are collected at central points, | 
edited organized into collection Bulletins, and distributed to our werther 


| units serving the USAF and Army according to their needs. 


This chart shows the meteorological-data-col lection Program, a 
it affects the SAMOS system support. Date from the entire nortkern hems-_ 


| phere flow through the Collection and Editing Center to the Global Weache: 


Central, Portions of these date are Provided the Weather Center et Kenia, 
and the Meteorologics! Detachment at -he Satellite Test Wing as required, 
t should be noted that the Global Weather Central receives more deta than | 


any other metecrologicel organization in the United States through special 


Air Force weather communications facilities. These data are recieved by 


time. Analyses covering the northern hemisphere are completed et. 6-hourly 


intervals. Support in the form of processed products-analyses and forcests 

is } forwarded from the Giébal Weather Centrel to the Kunia Weather Center, 
and the Mateo logical Detachment at the Satellite Test Wang. The Kunie 

Weather Center prepares the forecast for the recovery aren and the sunny- 








_whie ‘metecrological Detachment provides # matecrelegtasl: service — the 
. Rosie s Test ‘Wing: | a 
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| | (2) Surface iabeiiien Network-USSR. 
—— | 


Shown here is the surface observing network over the western - | 
area of the Soviet Union. The dots represent individual observing stations." 
} Data from this network are received at three hourly intervals:However, e 
: individual reports ere often missing. The data are sufficient to permit 
7 | toutine analyses and forecasts although not in as much detail as desired 





for support to the SAMOS aysten. The density of observations over other 





: or As a “result, the climatology for many stations is incomplete. a 

gre (3) Surface snd Cloud Analyses. ss fos 

[alide 7 et 

This slide shows the surface weather analysis as it existed at bi. 

0000s on 31 January 1960, over a portion of Western Russia. (Slide 8) This 3 
n a _ is the cloud situation as it appeared at that time, The clear area indicated 


















: d that less than 2/8 of the total sky was covered by cloud, The shadings of S 
6] | increased darkness show when cloud categouies of increasing cloudiness 4 
ie exists-2/8 to 3/8,4/8 to 5/8, and 6/8 or more of the total sky cloud-coverd J 
ey These four categories were tentatively accepted at a recent meeting of AWS ; 
Bs. and AFEMD personnel concerning SAMOS support. This analysis shows that the F 
- transition sone between "clear and auavense areas is very small. In commec4 ; 
a tion with this chart, I should like to emphasize that the analysis is based § a 
ee Upon reports of clouds as seen by ground observers, I amisure that the first ih, 
s _ SAMOS flight will indicate e need for correcting the cloud petterns as : 


| viewed cdl the: sated lien 1 with ‘these + derived ftom» ‘surface, eenenenenee 
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"about 100,000 individual observations ore received st the Gobel Weather 
Central each day. Each of these reports is used in the proparstion of 

| enalysis and forecest for various using agencies, This can be sccomplished 
on a timely basis only through the use of electronic deta-processing equip- 
ment, The Air Weather Service now has a substantial capability here. As 
shown on this chart, we heve anIBM 7090 general-purpose computer et the 
Global Weather Central at Offutt. We also have en IBM 705 computer and 
associated card-punch machines et the National Weather Records Center at 
Asheville, N. C. to process our climatologicel deta. We have s emailer 
Card-punch and sorting cepability at the Climatic Analysis Center »t Wash- 
ington, D.C. The Joint Numerical Weather Prediction Unit, under the - 
direction of the U.S. Weather Bureau, Washington, D.C., has # 7090 compter. | 
Basic meteorological analysis Prepered by this unit pre trensmitted to the . 
Global Weather Central at Offutt, as wellses to other Air Weather Service — 
units, vie teletype and facsimile. This evoids duplication and permits the : 
full use of the 7090 computer at Offutt for military problems. These fact}. Ps 
ities will be utilized as reqired to provide meteorological support to the | 








SAMOS systen. | a 
lide e. Kir Weather Service | end F 7 b 13 Pee 
8 | 
the Air Weather Service has the capability to Prepare enalyse and 


forcasts of weather conditions on a global basis. Analyses are made con- 2 
a for the nothern hemisphere-including of Course, the Soviet Unior : | 
Upper-air analyses of the pressure, temperature ,wind snd moisture 
* flelds are constructed et 12-hour intervals. Forcasts are prepared for 
‘’ pattods of sero to 72 hours, outlooks ere prepared for a5-day period, and } 
: beyond this we normally depend upon climetological estinetes. Upper-air dat | 


ve meet erm, . 5 zs - oF : 
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in forecasting clouds depends on the quality of the initial cloud observe- 
| tions end on the speed with which we can collect end process these | 


| to require frequent analyses and forecests. 









in limited smounts are received at 6ehourly intervals and permited special : 
amalyses if required, = 8 » . ¢, : 

| Surface analyses of presure, temperature, wind, cloud, Weather, and 
moisture fields are constructed at 6-hourly intervals-agedn with emphasis | 
on the nothern hemisphere, These analyses are used to Prepare Seday out 
looks and forecasts for periods ranging from sero to 72 hours. Again, we 
depend upon climatology for outlooks beyond 5 days. Three-hourly surface 
data are received which permit special amalyses when required, 

The Air Weather Service has the capability to. provide forecasts | 

for the SAMOS System. However, the nature of the problems is such that 


special techniques will be required. As would be expected, the eccuracy of a 


a forecast deteriorates with the passage of time. From about 3 to 5 days 
it may be mich better than climatological expectations<1.¢. & state- 
ment of the mean monthly conditions. In other words, the degree of sucess 


observations. 

Certain cloud patterns tend to be uniform over large preas for deys | 
et a time. Other patterns Pre extremely changeeble. Cloud variability is 
quite promounced in some arers of the Communist Block, Even during the ses- 
son of most cloudiness conditions, there is still enough veriability 


The construction of eccourate cloud enalyses from the visual sata | 
observations, often made et widely separated points, will obviously lack 
Sreat detail. Consider these facts: a | 

(1) SAMOS viewing swaths ere of the order of 10 to 60 miles in 
width (with Provision for wider swaths in later models). 
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(2) The reporting surtace-weachedel 


have 9 mean Separation of 





of Arctic Siberia, 


(3) Cloud cover is abrupt in its varartion. Two simultaneous | 
(synoptic) cloud observations at points 50 miles apart might both haves /8 
na. _ Coverage (or Overcast), but it does not necessarily follow that there is 
24 8/8 coverage throughout the region between the stations. The 3rd Weather 
8 Wing has developed a technique which Provides 24. and 36-hour cloud fore- 
casts which are superior to both Persistence end Climatology, In a limited § 
Cest of the method, a categorical YES or NO forecast of cloud cover of ~78 
or 2/8 verified approximately 85% of the time. This result 1s not too 
mesningful, however » Since there sre many areas and times when the 
: forecaster cen be Practically certain of etther very cleer or very cloudy | 
| conditions. We feel that we can improve upon this capability and have 
initiated study progrens which will be discussed later, 
In order to determine our forecast Cepabllities more precisely, 
simulated forecasts will be issued - routinely during the first SAMOS tests. | 








These will be verified, and the potential effect of the necuracy of the 
q forecasts on the SAMOS mission will be determined, | _ | 
iis £. Uge of Meteo lo Satellit 8_in SAMOS sy ort, 
, 6(6hll It is clearly apparent, however, that the conventional System of 
Cloud observation made frem the ground at discrete points may not permit 
the detailed analysis and forcast necessary for optimum eupaet of SAMOS, 
Another observational tool is needed, ) | | 
This slide shows ; TIROS I picture of clouds (with the white ares | 


being clouds) in the Nokth Atlantic Ocean near 30°N, We have only a very 
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limited to a fey weether ships and Commercial vessels. ‘A scale length of 
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limited number of meteorological observations in this area, They « are 


200 miles might be taken as typical of the distance between surface station 


in most of Asiatic Russia. It is seen that the detail reverled by the 


picture ‘Cannot possibly be reproduced by ancanalysie based on conventional — 
surface cloud observations. ~ ee | | £ 

The spectacular sucess of TIROS I, seven though it was the first ; 
esperminent in a new field of endeavor, indicates thet a new cloud-observet | 
ion technique with the necessary ares of coverage end the required degree = 


of cloud dete!i can be obtained by meteorological satellites. Recognizing | 
«this potenial, the Air Weather Service has been very active in the meterol- 


olical satellite feild, even though the progrem in ita renseprch phase is 
now under the National Aeronautics end Space Adwinistration, On the third | 
day efter the launch of TIROS I, the Air Weather Service aterted the rout- 
ine facsimile trensmission of cloud pnalyses mede from the natellite pict- 7 
ures. This activity will be sais end speeded up in the future NASA 
TESTS. ee 

Realizing that NASA’ s charter cells for the developuent of en optimum 


q 


Operational meteorologicel-sstellite vehicle, it is tonceivable that such a | 


System will not be reslised for » number of years, Therefore, the Air Weat- 
her Service has Proposed to Air Force that a simple reliabte -cloud-cover 
satellite system should be developed for support of sero-spece activity of : 
the immediate future. DOD and NASA ere presently in the process of resolvin 
several questions concerning the supervision and control of an operetional — 
meterological-satellite system, ae | | 
In summary, the scale of cloud observations required for accurate 
cloud analyses and forecasts can be obtained by a meteorological setellite 


system, Not only would the use of meteorological staellites enable accurate 
11 





ee detailed, original analyses upon which to basd=the cloud eens. but 
oe the nearly continuous cloud pictures received would permit more frequent 
| * Ag shorter-rnage forecasts and ‘would furnish immediate indications of any 
. divergence of the forecast form the observed conditions, If the Communists 
for some reason should deny us their Owather data, as certainly would hap- 
pen in case of war, a staellite might be the my meons of gathbring cloud | 
data over a large portion ofthe globe. 
- Problem Areas. | | 8 3 
I shoéld. now like to describe some of the problem areas which I feel | 3 
require attention. | - | | | , 
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specificelly tailor our meteorologicel-support Progrem. Tt would be desir- 
#lbe for the Air Weather Service to work closely with your systems enalysie 
Group Co define clearly the climatologics] requieenents for the R&D eng 
‘Long-Renge-Planning phases. The definition of requirements will govern the 
Cype end format of the climatologice} Progran, The Present date are not 
recorded on a form most suitable for the type of analysis ‘required. 

». Photostaphte Degradation 

«We are certain thet the ‘Malia: of photographic degrddation will 
depend ‘upon the types of intervening Clouds. We need to know more Precisly 





nd. 3 quirements. We feel that 
. ) hg 6 - * ee forecast , #eeuracy, | 
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© CLIMATOLOGICAL sSuPeORT 


FOR SAMOS 5 


YSTEM ANALYSIS GROUP 


@ DEGREE OF PHO TOCRAPHIC DEGRADATION QUE TO CLOUD TYPES 


‘ 


° CORRELATION BETWEEY SURFACE oBSéRyg TIONS AND CLOUDS 


VIEWED FROM Sawos. 


© SPARSITY OF Sata OVER SoviET BLOC. 


. 


@ IMPROVEMENT OF FORECAST TECHNIQUES. 


@ NEW APPLICA TION TECHNIQUES. 
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